How does retirement influence subjective well-being? Some studies suggest retirement does not affect subjective well-being or may improve it. Others suggest it adversely affects it. This paper aims at advancing our understanding of the effect of retirement on subjective well-being by (1) using longitudinal data to tease out the retirement effect from age and cohort differences; (2) using instrumental variables to address potential reverse causation of subjective well-being on retirement decisions; and (3) conducting cross-country analyses, exploiting differences in eligibility ages for retirement benefits across countries and within countries. We use panel data from the US Health and Retirement Study and the Survey of Health, Ageing, and Retirement in Europe. This allows us to use a quasi-experimental approach where variations in public pension eligibility due to country and cohort specific retirement ages help identify retirement effects. For both the U.S. and Europe we find that retirement is associated with higher levels of depression. However, when we use instrumental variables we find the opposite result. Retirement induced through Social Security pension eligibility is found to have a positive effect, reducing depression symptoms, although only marginally significant for the U.S. when considering the depression indicator. Retirement is not found to have a significant effect on life satisfaction measures for either the U.S. or Europe.
Introduction
It is increasingly understood that traditional economic measures are necessary, but not sufficient, to measure societal progress (Stiglitz, Sen, & Fitoussi, 2009) . Accordingly, there has been rising interest in the U.S. and around the world in assessing subjective well-being to monitor societal progress and evaluate policy.
Subjective well-being measures are found to vary by country and age. For example, Deaton (2008) noted that for most of the world, life satisfaction declines with age, except for some developed countries, namely the U.S., the U.K., Canada, Australia, New Zealand, Europe and South Africa where life satisfaction is U-shaped with age.
Retirement is one of the key transitions in old age that could explain these country and age differences in well-being. Most developed countries devote a substantial portion of their national resources to the protection of well-being after retirement by providing old-age pensions, but policy variations exist, including differences in official retirement ages, generosity of pension benefits and other retirement incentives (OECD, 2011) . For example, full pension eligibility ages are typically 65 among our analysis countries, but exceptions include age 60 in Austria (women only) and France. Additional variation exists when looking at early retirement ages. In many cases, moreover, there is withincountry institutional variation during our sample period due to recent pension reforms.
For example, the normal retirement age in the U.S. is currently rising from 65 to 67 for successive birth cohorts. Austria, Germany and Italy are also phasing in increases in their retirement ages.
Evidence is mixed about how retirement might affect subjective well-being. In the U.S. both positive (Charles, 2004) and negative (Dave, Rashad, & Spasojevic, 2008; Szinovacz & Davey, 2004 ) retirement effects have been found. In contrast, consistently positive effects are found in England (Johnston & Lee, 2009; Mein et al., 2004) and Finland (Okasanen et al., 2011; Salokangas & Joukamaa, 1991) , while no effect is found in the Republic of Korea or continental Europe for depression measures (Lee & Smith, 1 2009; Coe & Zamarro, 2011) , suggesting potential cross-country variations in retirement effects on subjective well-being. 1 Continued improvements in life expectancy and fiscal insolvency of public pensions have led to an increase in pension entitlement ages in several countries, but its consequences for subjective well-being are largely unknown.
2 As subjective well-being is known to influence health, if retirement has positive effects on subjective well-being, it is plausible that the fiscal savings created by delaying retirement may be at least partly offset by increased health expenditures driven by worsened subjective well-being.
In this paper, we examine the effect of retirement on subjective well-being within 12 countries, using panel data from the U.S. Health and Retirement Study (HRS) and the Survey of Health, Ageing, and Retirement in Europe (SHARE) 3 . By comparing countries with different pension entitlement ages, we evaluate the retirement effects on subjective well-being, while controlling for age, birth-cohorts, and other risk factors. Subjective well-being observed at retirement may reflect age or birth-cohort differences (Butterworth et al., 2006) , and therefore, it is important to separate out retirement effects (U01  AG09740-13S2, P01 AG005842, P01 AG08291, P30 AG12815, R21 AG025169, Y1-AG and the German Ministry of Education and Research as well as from various national sources is gratefully acknowledged (see www.share-project.org for a full list of funding institutions).
from age and cohort effects. In estimating retirement effects, we account for potential reverse causation of poor subjective well-being on retirement, using an instrumental variables approach. This exploits variations in public pension eligibility due to country and cohort specific retirement ages (early and full entitlement ages).
The rest of the paper is organized as follows. Section 2 reviews the literature on wellbeing and retirement. Section 3 describes the data that is used for analysis. Section 4 presents the econometric methods and model specification used and Section 5 presents the results. Finally, Section 6 concludes that retirement induced by eligibility for public pensions does not have overall a negative effect on well-being for the countries considered.
Literature on Well-being and Retirement
Several branches of the extensive literature on well-being are relevant for this study,
including an emerging literature on depression and other subjective well-being measures aimed at understanding the roles played by pensions and other public institutions in protecting financial and subjective well-being in both national and cross-national settings.
The well-being of older individuals depends on a complex number of economic, social, and health-related factors. For many, retirement from the labor force marks a shift from earnings to government or private pensions as the main source of income (Hoff, 2008 ). An important part of the literature on well-being at older ages has focused on their income and poverty rates, therefore focusing on their economic well-being in relation to pension systems. In his study based on data from the European Social Survey, Ogg (2005) The well-being of households is determined not only by income but also by other factors like psychological well-being, health, and social relations (see Tinbergen (1991) ).
In an analysis based on Dutch and U.S. data, Kapteyn, Smith and Van Soest (2010) find that global life satisfaction can be adequately described as a combination of satisfaction in four domains: income; job and daily activities; health; social contacts and family life. Finally, several papers have studied the link between subjective well-being, in particular depression symptoms, and retirement. Mein et al. (2003) found that depression worsened among those continuing to work but not among those retired. Other papers arguing causal effects of retirement on well-being and health are Szinovacz (2004) , Charles (2004) and Coe and Zamarro (2011) . Our paper adds to this literature by studying the effect of retirement on the dynamics of subjective well-being, as measured by depression and life satisfaction, across the U.S. and multiple European countries.
Data
The main data sources for this paper are the Health and Retirement Study (HRS) for the U.S. and the Survey of Health, Ageing and Retirement in Europe (SHARE). Each of these studies is a comprehensive longitudinal survey focused specifically on measuring the well-being of middle aged and older individuals.
The HRS is the pioneer of the type of studies considered in this paper with currently ten waves of data (1992 -2010) available. In contrast with previous studies on ageing, the HRS was designed to cover a wide range of demographic, economic, and social characteristics, as well as physical, mental, and cognitive health. The first wave of HRS (1992) Greece abandoned the survey. Our analysis focuses, however, on the 11 original countries for which we have longitudinal data.
Despite the intention of cross-survey comparability, creating comparable data between these datasets remains non-trivial. In this respect this paper benefits from harmonization efforts as part of the RAND Survey Meta Data Repository (https://mmicdata.rand.org/meta/).
Well-being Measures
This study employs two measures of well-being common to the two longitudinal aging surveys: 1) Depressive symptoms and, 2) Life Satisfaction. Our first measure of well-being is depressive symptoms. Table 1 presents the information that is available in the two surveys relative to this domain of well-being. (Radloff, 1977) , which was fielded in every wave between the second and the tenth wave of data collection. The HRS version of the CES-D scale is an 8-point scale composed of 8 "yes-or-no" questions about emotional health. The 8 questions ask whether the respondent, during the previous week, felt depressed, felt everything was an effort, had restless sleep, felt happy, felt lonely, felt sad, could not "get going", and (Prince et al., 1999) . This measure of depressive symptoms contains a series of 12 questions of the form: in the last month, has the respondent ever been depressed, does the respondent have any hopes for the future, would the respondent rather be dead or mention any suicidal feelings, does the respondent feel guilt or exhibit self-blame, does the respondent have trouble sleeping, has the respondent lost interest in things, is the respondent irritable, has the respondent measured a change in appetite, has the respondent had too little energy to do the things s/he wanted, has the respondent had trouble concentrating, does the respondent report having enjoyed doing anything recently, and has the respond cried in the last month. Like the CES-D, each question is scored on a yes/no scale so that the Euro-D's range of scores is from 0 to 12. Like the HRS CES-D measure, higher scores indicate a higher number of depressive symptoms.
HRS collects information on the Center for Epidemiologic Studies-Depression scale (CES-D)
As shown in Table 1 , SHARE also collects some information on the CES-D measure. However, the scale changed from a 4-point scale in the first wave to Yes-No questions in the last two waves making it more difficult to construct a consistent measure across waves. Therefore, we decided to focus on the Euro-D measure for SHARE.
In The second domain of well-being that we study is life satisfaction. Table 2 presents the information that is available in the two surveys pertaining to this domain of wellbeing. HRS also collects information on the Diener Scale (Diener et al. 1985) , or subjective well-being-life satisfaction scale (SWLS), which is a five-item measure of life satisfaction. However, this measure is only fielded in four waves, waves 7 through 10, and the scale has changed across waves between a 7-point scale and a 6-point scale.
Given the difficulty of comparing across waves with different scales and the fact that the Diener scale is not available in SHARE, we focus our analysis on the single-item life satisfaction measure described above.
Sample
There are not many sample restrictions we need to impose for this analysis. We just restrict our dataset to individuals who are between 50 and 69 years old, to have a sample of respondents around retirement ages, and delete incomplete records. After doing that, we have data on above 20,000 respondents in HRS and 38,000 respondents in SHARE.
Econometric Methods
We are interested in determining the effect of the binary decision of being retired ( ict R )
on the different well-being measures ( ict SW Note, these instruments vary across individuals of different ages in a given country (depending on the individual being above or below the statutory retirement age in his/her country in a particular year), across individuals residing in different countries given a particular age (as statutory retirement ages vary across countries), and, in the case of the U.S, also among different cohorts of individuals of a given age in a given country (as statutory normal retirement ages have been increasing for younger cohorts).
In order for statutory retirement ages to be valid instruments, they must be related to actual retirement behavior. Earlier work has shown that these proposed instruments are very strong predictors of retirement behavior (see e.g. Charles (2004) , Neuman (2008) , Bound and Waidmann (2007) , Rohwedder and Willis (2010) , Angelini et al. (2009), Coe and Zamarro (2011) On the other hand, Americans are found to respond more to other factors such as education, disability and bad health conditions. In addition to having instruments that are related to retirement decisions, identification requires that there not be an independent, discontinuous change in well-being at the particular statutory retirement ages in place in each country. It should be pointed out that by using these instruments we are estimating the dis-continuous jump in well-being when respondents become eligible for retirement pensions for each country and then aggregate that effect across countries.
Given the differences in well-being measures shown above, so far we estimated separate models for each dataset, HRS and SHARE and include country dummies ( i C ) and region dummies for the US sample to capture time-invariant country-specific characteristics.
Results
Tables 3 and 4 contain the results of estimating the model described above. The first 4 columns of these tables show results for random effects and instrumental variables random effect models for the depression indexes CESD in the U.S. and Euro-D in Europe, and for the single item depression indicator. For both the U.S. and Europe, we find that retirement is associated with higher levels of depression. However, when we use instrumental variables we find the opposite result. Retirement is found to have a positive effect, reducing depression symptoms, although only marginally significant for the U.S.
when considering the depression indicator.
The last two columns of tables 3 and 4 show the results of estimating our models for life satisfaction. As only two waves of life satisfaction data are available, we present estimates of both OLS and IV cross-sectional models, based on the last wave of data, where we control for the values of life satisfaction in the previous wave, and random effects and IV random effects static models using both waves of data available. For the U.S. we find that retirement has a negative effect on life satisfaction but the effect is not significantly different from zero. For Europe, however, we do find a significant negative correlation between retirement and life satisfaction in the OLS specification but the effect is not significant once we use our preferred IV specification.
The remainder of the variables have the expected effects in both surveys. Women report more depression symptoms than men. Marriage has a protective effect against depression while it increases life satisfaction measures. Higher levels of education have a protective effect against depression, but they do not seem to affect life satisfaction for the case of the U.S. Unemployment increases the number of depression symptoms and decreases life satisfaction. Similarly, disability and health conditions increase the number of depression symptoms and decrease life satisfaction. The effect of disability seems to be bigger and more consistent across model specifications for the case of Europe than for the case of the U.S.
Conclusion
This paper uses longitudinal data from the Health and Retirement Study in the U.S. and the Survey of Health, Aging and Retirement in Europe to study the effect of retirement on subjective well-being. We present estimates of dynamic random effects models where we instrument retirement with variables indicating whether the respondent is eligible for retirement pensions in his/her country at a given wave. By doing so, we take into account the potential endogeneity of retirement, to obtain causal effects.
Continued improvements in life expectancy and fiscal insolvency of public pensions have led to an increase in pension entitlement ages in several countries, but the consequences for subjective well-being are largely unknown. As subjective well-being is known to influence health, if retirement has positive effects on subjective well-being, it is plausible that the fiscal savings created by delaying retirement may be at least partly offset by increased health expenditures driven by worsened subjective well-being. Our results so far show that retirement induced through eligibility to Social Security pensions does not have a negative effect on individual's well-being. The effect of retirement on depression rates is in fact positive, and for the case of the US, marginally significant when we use instrumental variables. For Europe, even though we find a significant negative correlation between retirement and life satisfaction, this effect turns out not to be significant once we use our instrumental variables approach. It should be stressed, however. that we are only able to estimate the causal effect of planned retirement as pension eligibility ages are usually known and people plan their retirement accordingly.
Unexpected retirement spells, however, are likely to have a bigger impact on subjective well-being.
One of the main limitations of our analysis is that we do not take into account that financial consequences of retirement further complicate the estimation of effects of retirement on subjective well-being. As the generosity of pensions (i.e., the replacement rates of pre-retirement income) varies greatly across countries, as also does the level of pre-retirement earnings, financial consequences of retirement vary across individuals both within and across countries. Financial circumstances, both in absolute and relative terms, may also influence subjective well-being, and therefore, the effects of retirement can be confounded by the reduction of income. At the same time, unobservable determinants of income are probably related with unobservable determinants of subjective well-being, making income possibly endogenous if used as a control in subjective well-being regressions. To address these issues, we plan to estimate a simultaneous model, explicitly modeling the dynamics of retirement, income, and subjective well-being while still using our instrumental variables approach for retirement decisions based on public pension eligibility. By doing so, we will be able to get a better understanding of the effect of retirement induced through Social Security pension eligibility on the subjective as well as the financial well-being of the elderly. 
